Interaction of the regulatory subunit of a type II cAMP-dependent protein kinase with mammalian sperm flagellum.
We have reported previously (Horowitz, J. A., Toeg, H., and Orr, G. A. (1984) J. Biol. Chem. 259, 832-838) that most of the type II cAMP-dependent protein kinases in rat sperm are associated with the flagellum. We have now identified flagellar polypeptides which are capable of forming tight complexes with the regulatory subunit of type II cAMP-dependent protein kinase (RII). Flagellar RII-binding polypeptides were identified using an RII overlay/immunoblot procedure and had apparent subunit Mr of 120,000, 80,000, and 57,000 in rat and 120,000 and 57,000 in bovine flagella. RII is released from the flagellum by disulfide reducing agents, e.g. 1 mM dithiothreitol (DTT). Sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Coomassie Blue staining of the DTT-released material shows that a limited subpopulation of flagellar polypeptides are solubilized by disulfide-reducing agents. Neither tubulin, the dynein ATPase, or any of the RII-binding proteins are released by 1 mM DTT, and thin section electron microscopy revealed that the morphology of the flagellum is unaltered by reducing conditions. Our data established that RII is not linked to the flagellum via a direct disulfide bridge. We propose that RII is released from the flagellum, a highly disulfide cross-linked structure, due to structural changes in the flagellum which disrupts the interaction between RII and its binding proteins.